ABSTRACT The cost of the inpatient stay for a typical aortic valve replacement and for an oesophagectomy were determined by recording and costing every aspect of the patients' care from admission until discharge. 
In 1977 the St Thomas's Health District (Teaching) was faced with the need to economise in running costs. Attention was focused on the more expensive specialties, such as renal dialysis and open heart surgery, with a view to keeping the overall cost at the current level.
It became clear that the facts were not available for deciding whether this would be an effective economy measure. There was no information on exactly how much an open heart surgical patient cost the NHS in 1977 nor was it known how this cost compared with that of a non-cardiac thoracic patient. There was no question of limiting operations for the latter group. There was also no information on how this cost should be assessed in the NHS in Britain. The cardiac surgical costs in 45 American hospitals have been surveyed but the methods of breakdown of costs were not detailed (Marty et al, 1977) .
A study was therefore set up by the district finance officer (KDM). It was decided to cost only the inpatient stay. An aortic valve replacement was chosen as a typical example of an open heart operation. The thoracic surgical operation chosen was an oesophagectomy carried out by a general surgeon at the hospital. Every aspect of each patient's care was then carefully recorded and costed from the moment of admission until discharge. A member of the finance department team was present at each operation and covered the stay in the intensive care unit and in the wards.
Assessment of costs
The assessment of the cost for each patient was split into three main sections: fixed patient costs, specific operation costs, and non-specific operation costs.
FIXED PATIENT COSTS
Fixed patient costs (table 1) were those necessarily incurred by any patient on that service occupying a bed for a given time. "Hotel service" included catering, domestic cleaning, portering, and laundry and linen services; "estate management" engineering works, fuel, light and power, building work, and general estate expenses-for instance, (table 3) . They refer to all general medical supplies and equipment (except the prosthetic valve pacemaker wires and extra-corporeal circuitry), pharmacy staff, and drugs, and a proportion of the salaries of the heart-lung machine technicians. The costs were higher for the cardiac (£286) than for the oesophageal patient (£193), and this amount would be expected to remain constant no matter who carried out the operation in each of these fields. The difference however was small (£93). Comparison of costs of the two operations shows that the main difference between the two (£885) was in the specific operation costs (£780 for the cardiac case, none for the oesophagectomy) (table 4). £137.75, the oesophageal patient £77.92, and the average inpatient £54.76. The greatest cost variation among the three cases is in the first item because it includes the specific and non-specific operation costs in tables 2 and 3 and the fixed patient cost relating to nursing and medical salaries. All these were significantly greater in the cardiac patient (£94.75). than for the general thoracic patient (£36.33) and of course were very different from those of the average inpatient (£23.91). Pathology, radiology, and physiotherapy costs were similar in both the cardiac (£10.65) and thoracic patients (£11.46) but were almost double that of the average patient (£4.95). The other items in table 5 were related directly to the length of stay, except for the extra charges due to the higher standards of cleanliness in the operating theatre and the intensive care unit.
The total cost of the cardiac patient staying 20 days was £2755, the oesophageal patient staying 24 days £1870, and the average patient staying 10'3 days £564 (table 6). This study has attempted to cost a typical open heart surgical operation, the method having been developed arbitrarily because there was no publication on the technique of costing. The results were analysed in two ways. The fixed patient costs, which were incurred by any patient undergoing this type of surgery, depended primarily on the length of stay of the patient in the hospital and did not differ significantly between the cardiac and oesophageal patient. The oesophageal patient stayed four days longer in hospital (24 days compared with 20 days) than the cardiac patient, but the fixed costs were higher per day for the cardiac patient because of the increased cost of nursing, medical, professional, and technical staff in the intensive care unit where the cardiac patient stayed for three days. The oesophageal patient underwent a course of radiotherapy.
The specific operation costs were those that depended on the individual type of operation carried out within the type of surgery specified. They varied depending on the surgeon and the operation. For instance, the valve replacement used in this case was a mounted xenograft valve, the most expensive type. Pacemaker wires were used, and also one of the more expensive oxygenators. These costs did not apply to the oesophageal patient. The specific operation costs were therefore £780 greater for the cardiac patient than for the general thoracic patient. If the operation chosen had been coronary artery bypass grafting, the difference would have been only £342 as no valve would have been used.
The non-specific operation costs-general medical supplies, pharmacy, and heart-lung machine technicians-were rather higher in the cardiac patient. They remain constant for each individual operation, irrespective of who performs the operation.
A second analysis assessed the cost per day of each operation and compared this with the daily cost of the average patient, either medical or surgical. The overall daily cost of the cardiac patient was almost twice that of the oesophageal patient and almost three times that of the average patient.
When the daily cost was multiplied by the number of days that the three groups were in hospital (20, 24 , and 10-3 days respectively), the total cost for a cardiac surgical operation amounted to £2755, £885 more than for the major thoracic patient, and £2191 more than for the average inpatient. The main reason for the difference between the cardiac and the oesophageal patient was the specific operation costs. Many cardiac and thoracic operations can be performed with a hospital stay of a good deal less than 24 days. The total cost is then considerably smaller because of reduction of the cost elements that depend on length of stay.
Hospital charges for cardiac operations in America have been recently reported (Marty et al, 1977) . In the first six months of 1976, 417 bills of patients undergoing aortic valve replacement or coronary artery surgery were collated from 45 American hospitals. The mean hospital stay was 16-4 days. The variation in charges was wide, the middle 50% ranging between $5914 (£3360 at 1976 rates of exchange) and $10 315 (£5861), with a mean of $8905 (£5060). The operation and immediate postoperative period accounted for 38% of the total charges. The hospital accounting systems, and therefore the assessment of the true cost as compared with what the patient was charged, however, were not known to us.
The charges for a cardiac surgical operation in (Monro et al, 1978) and the London Hospital (Thick et al, 1978) . The techniques chosen at the Southampton Western and St Thomas's were similar-a "typical" patient was carefully followed through his entire hospital stay and his use of disposable equipment, drugs, and hospital facilities was determined. The size of the units and their work loads were roughly comparable but the calculated cost of the Southampton patient to the NHS, after allowing for the length of stay which was three days shorter, was £490 less than at St Thomas's. At the London Hospital (Thick et al, 1978) 
